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lightning were noticed, including heat flash, multiple flash, destructive 
or rushing bolt, RS well as the flash from earth upward, d l  dtcrnsting 
and lasting nearly two hours. when the cloud gradually disappeared. 
The phenomenon was a beautiful sight. 

We must be careful in the matter of describing a flash as 
proceeding from the earth upward or from the clouds down- 
ward. A lightning flash does not last more than a few mil- 
lionths of a second. I n  that  short interval of time it makes 
a vivid impression on the retina, and the impreesion lasts a t  
least one-tenth of a second. If, during that  tenth, the eye- 
ball moves even the least bit, i t  carries this impression with 
it ; an observer niay glance up and down several times during 
that tenth of a second and he will appear to see the lightning 
flash go up  and down between the cloud and the earth. This 
is purely a subjective phenomenon ; i t  is produced entirely 
within our own nervous system, and has  nothing to do with 
the lightuing, as i t  takes place after the lightning has entirely 
passed by. 

One niay often be alarnied a t  suddenly noticing that  the 
anemometer has stopped revolving aucl then starts on again, 
or that  i t  suddeiily begins to turn in the opposite direction 
and tipped up  instead of horizontally. In  the presence of a 
large fly wheel one inay glance along with the swiftly moving 
rim and see i t  apparently stancl still. Such subjects, however, 
should not be mistaken foc. ano1nalieB in nature. 
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RAINFALL A T  COLON, COLOMBIA. 
The following record kept by Mr. 0. B. Schaffer, of the 

Paiiama Rnilwtiy, has heen kindly communicated by Mr. 
Robert T. Hill, of the United States Geological Survey. Nu 
details are given as to the size or location of the gauge, 
further than that  i t  mas a t  Colon: 

Memorandum of rainfall at Colon, R. C. 

I 1893. I 1894. 1 1895. 1 1  I 1893. I 1804. 1 1695. 

-.-- - ___ 

SENSIBLE TEMPERATURES OR “HE CURVE OF 
COMFORT. 

The Editor has been reqriested to state what method6 
should be used i n  order to calculate tlie sensible temperaturt 
when the ordinary wet and dry bulb thern~ometers have heeii 
read. This is a subject upon which, a t  present, there is IIC 
agreement aniong the authorities and, indeed, he knows of 
no satisfactory investigation upon the solJject that  he coulcl 
recommend others to as a model, although for a huildred year5 
past tlie suhject has frequently been referred to, ancl i t  ih 
quite generally conceded that  the temperatures shotvn by a 
thermonieter is a very imperfect index to that  sensation of 
heat experienced l)y human beings. 

Before atternptiug to express tlie sensible teniperature i i i  

degrees, 011 the Fahrenheit scale, we are forced to realizc 
that  no two individuals are likely to agree very closely as t c  
whether a given condition of the atniosphere shoulcl I)e callecl 
hot or cold, comfortable or uncomfortable. An exteiidec 
effort was made in IVashington in  1872-5 I J Y  hIr. J. IV. Os. 
borne to secure a corps of o l w r w r s  ~ h o  should record sev. 
era1 times daily their indtvidnal sensations. Frum thesf 
records lie anticipated that  i t  would be possible to establish z 
scale of ternis closely corresponding to the scale of therm0 

metric degrees, by means of which all observers would be 
ttble to record their sensible temperatures. But different 
iudividuals differed so entirely in their sensations on the 
3ame day that  nothing satisfactory could be made out of a 
year’s records by twenty or thirty observers. It is a matter 
of every day experience that  eveu one and the same observer 
is affected diflerently by the weather under different circum- 
3tancee, for instaucc, before and after eating or drinking; 
when clothed warmly or thinly ; before and after a bath ; and 
so on indefinitely. Recently, several complaints have been 
mide in the daily papers to the effect that  Weather Bureau 
predictions of wanner or colder nenther were of no use to 
the worknien in  the streets of New York because the Weather 
Bureau thermometers were high ahvvP the ground on tall 
huldings, and a change of lo or 3 O  at, those elevations might 
iiiean 5O or loo i n  the street helow. Now, the fact is that  an 
observer, or especially a working man, niny suffer from 
perspiration and, perhaps, suiistroke in the streets, whereas, 
if he were on top of a high building he would think i t  
delightful tropical weather. The occupation iu which a man 
is engaged is one of the most influential factors in determin- 
ing his sensations ns to temperatiire. 

It niust be evident that  if we are to attach any definite 
conception to the idea of sensihle temperature, ne  must 
ignore all the variations and irregularities introduced by 
clothing, by sickness, and by occupation or work, that  is to 
say, the one mho observes and the critic for whom we 
m&e predictions must be in  normal health, perfectly quiet 
and passive, and clothed in the lightest possible niaiiner. 
R u t  even this is not suficient. There is almost an infinite 
variety of normal physiological structures from the fair- 
skinned Caucasian to the black-haired Malay, and the black- 
s k i n n ~ d  negro, each adapted to some speciiil climate. Our 
standard of sensible temperatures mnst I ~ Q  niudified to suit 
each of these different natures. 

It is gen~ra l lg  supposed that  the blacks enjoy hot climates, 
hut the white race cold climates; but so far as my observation 
goes i t  is easy to find here the weather so hot that  the blacks 
do not enjoy it, or so cold that  the whites do not enjoy it. 
It is prohalilt. that  there is only a narrow range of tempera- 
ture, muisturf., and 1% ind that is really perfectly eiiji,yable to 
Pacli race. IVitliout specifying any pt~rticular formula by 
which to  coin 1 I i  11 P at nu )s 1) her i c pressu re, t eni pera t u re, 111 I J ~  s t- 
ure, and wind into o n ~  figure that shall represent the so-called 
sensible teinperature, I would prefer requesting those inter- 
ested in this suhject to simply make a iiote o f  the fact when- 
ever they feel like saying “well this weather is just perfect.’’ 
I have personally iiiade a nuinber of records of this kind in 
summer and winter. Haviiig noted that  wy  general sensa- 
tioii is that  of a delightful atmospheric influence, I have then 
examined the temperature, pressure, aud the wind a t  the spot 
where I happened to be in order to ascertain, if possible, 
which W R B  the important meteorological element. in bringing 
about this pleasant condition. All such results can he 
charted in a little diagram. 0 1 1  the left hand side is a 
vertical scale of relative I~uinidities from zero up to a hun- 
dred, a t  the bottom is a horizontal wale of air temperatures 
from minus ten oii the left up to a hundred on the right. 
At the proper pnint on this diagram I enter a 5 to indicate 
the fact that 011 one occasion I was very conifortable mhen a 
5-mile wiiicl was blowiiig ancl the temperature was 80° and 
the relative humidity 20°. At another time I enter a 5 to 
indicate that  I was also perfectly conifortable in a 5-mile 
wind with a temperature of 40° and relative humidity of 60°, 
bot a temperature of 20° and a humidity of 80° w i t h  a 5-mile 
mind seemed very raw. I join tlir first two points on my 
dingraiii by a straight line. I might prolong it so that i t  
would pass through tlie third point, but while the first point 
of the line represented comfort the latter part  of the line 
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represented discomfort. If now I curve the line to the right 
as the humidities increase, I find that  with a temperature of 
60° and a humidity of 80° and a 5-mile wind I am also com- 
fortable. If I prolong the line further, it reaches the point 
where the teqperature is 80° and the humidity nearly looo, 
but here I am again uncomfortable, with a feeling of sufio- 
cation. I n  this way I t ry  my way around over the diagram 
until I have drawn a curve, a sort of parabolic curve, con- 
nectiug all the temperatures and humidities that  produce a 
feeling of perfect comfort when a 5-mile wind is blowing. A 
similar curve may be drawn for a 1-mile wind. There is 
almoet no curve for absolute calm. A 20 or 30 mile cur\-? 
of comfort is confined to that  region of the chart where 
the relative huniiclity is quite high. 

A series of curves like this give one a clearer view of the 
relation between our sensations and the atmospheric condi- 
tions than any other method that  I know of. I t  does not 
aiiswer the query, how shall I conipnte the sensible tempera- 
ture, hut i t  does better than this in that  i t  enables each per- 
sou to make for himself his own personal dingnni of what 
may be called sensible temperature curves. He  may, for in-  
stance, draw one curve for extremely raw cold sensations, 
another for suffocating hot, another for stimulating or irri- 
tating dry sensations. A series of curves like these fur various 
parts of our country and for persons of very different tetnpera- 
ments will constitute a most important contribution toward 
the eventual discovery of a method of computing and predict- 
iug the sensations of teiiiperature, which, as is readily seen, is 
not temperature a t  all, but a nervous seiisation of very coin- 
plex origin. 

e--- 

SENSATIONAL METEORIC STORY. 
I n  a New York paper of Septeniber 10 there appeared a 

remarkable story of a meteoric shoner a t  Mill River,Jaineica, 
which was said to have occurred on August 30. On calliiig 
the attention of Mr. Maxwell Hall  to this matter, he, as gov- 
ernment meteorologist for Jamaica, replies as follows : 

I n  t h e  Gleaner (a Jamaica newspaper) of the  31st of Aupust there 
was a n  account, given by a lady, of a supposed meteoric fall a t  her 
house on t h e  31th of August. 

I wrote her September 1 ,  hut did not receive a reply until the  13th. 
The  whole thing was a mistake; liglitninp struck n tree close to her 

house with a n  explosive effect; it mnp have been “ball ” liytltninp. 
She wrote me that the  little stones noticetl a t  first are to be fuund all 
throiigh the district; and they seem to me to be very sm:iIl waterworn 
pebbles. I have, however, t:tken steps I O  have tlieiii an:ilyzed. 

The  account given in the  New York paper is shamefully exaggerated. 
It woulcl seem that  the sensational clispatch from Kingston 

to the New York paper was intetidscl especially to tickle the 
palate of the American reader. We are so accustomed t o  
wonders in  these days of great human inventions, we hear so 
much about the multimilliotiaire syndicates, the latest won- 
ders in electricity, the fastest ships, and the wonderful guns, 
tha t  the active newspaper correspondents have determined 
tha t  nature shall not be outdone by inan and have nnder- 
taken to assist her to perform miracles. They rarely describe 
any ordinary meteorological phenomenon without esagger- 
ating it to such an estent aiid incorporating so niucli of the 
products of their own vivid imagination that  one scarcely 
recognizes the kernel of t ruth in  the mass of verbiage. 

INCREASE AND DECREASE OF FRESH WATER LAKES. 
The Editor has lately received a letter inquiring what are 

the recognized years iu which lakes attain their maximum 
and their miuiiniini extent. This query Qounded a t  first as  
though there might be in some part  of our country a recog- 
nized periodic increase and decrease of the lakes. Fluctua- 
tions of some kind undoubtedly occur everywhere throughout 

the world and depend upon the balance between accumulated 
rainfall and accumulated evaporation. There is no reason for 
a regular or chronological periodicity. It can hardly be said 
that  periodic fluctuations in rainfall alone would have any- 
thing like corresponding fluctuations in the height of water 
in large lakes, although this might he the case for small 
ponds. Many years ago the Editor made a calculation based 
on the best data accessible to him, showing that  the annual 
fluctuation in the level of the water in Yellowstone Lake 
exactly followed the accumulated sum of the rainfall minus 
the evaporation. In this calculrttion he was much impressed 
w i t h  the uiiiforniity of the outflow from this, and in fact from 
every large lake. A large change i n  the height of the lake 
level produces only a sinal1 change in the rate of outflow, so 
that  nionths and even years may be required to connterbal- 
aiicc: the iiitinence of a special rainy season. I n  Europe some 
nttrmpts have been made to connect fluctuations of lakes 
with the raiiifall. but no periodicity that  has been deduced 
for that  par t  of the world can be said to hold good for 
America. In  this country too many iniportaiit chatlges are 
Iieing nlade by hunian agencies to enable us to make any 
simple connectiun between the meteorological phenonirna and 
the levels of the smaller lakes. For instance, in California, 
according to a newspaper paragraph, extracted from The 
Hanford S~n t ine l ,  Lake Tulare, which should have an area 
of  a t  least three huiidred square miles, is now as “dry  as a 
chip.” It is true that  this statement is made by the Sentinel 
on the authority uf one person, hlr. W. P. RlcCord, an old 
farnier of this region, and the Sentinel adds that  : 

The reclamation of lake lands has been regiilarly noted in the col- 
umns of this paper for years, but this seasnn has witnessed the most 
extensive spread of the interests of the  husbandman. At the  mouths 
of CNJSS Creek and Tule River recl:imntion ditches an11 levees have 
been tlirowii up so that  the  water that  may come with tl. wet season 
will Le taken care of and an immense area of rich soil irrigated. 

It is useless to attempt a meteorological or natural ex- 
planation of phenomena S U C ! ~  as this, which are niainly due 
to the artificial conditions of civilization. -------- 

NOT BALL LIGHTNING. 

The Pensacola Daily News of August 17 puLlishes the fol- 
Inwing paragraph 011 the authoTity of hlr. Ross E .  Pollock: 

Last evening at  6 3 2  a very luminous object made its appearance in 
the  northeast ant1 moved sluwly towml  the  east, Iieing risible for about 
t \ \ o  secnn~ls, then disappeared. At the expinition of five seconds R 
treniendous explosion occurred like that  of R big gun. 

This interesting item appenrs as “ a meteor.” as i t  properly 
should, in the regular nionthly journal of the IVeather Bu- 
reau observer a t  Pensacola, hlr .  A. B. Crane : but it is enlarged 
upon in the Peiisacola Daily News by blr. Pollock, who is a 
map distrihutor and not a regular ohserver, and is spoken of 
by hIr. Pollock as “ probably ball lightning,” which i t  cer- 
tainly was not. It was an aerolite or small solid substance 
shooting from tlie outside interstellar space into the earth’s 
atniosphere and made visible by tlie heat thus generated. 
It n a s  seen a t  places many miles apart, and thelines of sight 
probably all converged toward a region 50 or 100 miles above 
the surface of the earth, where this body rapidly pursued its 
path until i t  was hurnecl up. The noise, or so-called explo- 
sion, of these aerolites appears to be generated in a manner 
similar to that  of the snapping of a whip or the striking to- 
gether of two hard suhstances. I t  may be called an explosive 
noise, but there is no explosion, properly so called. 

On the other hand, hall lightning is always near the 
ground ; the so-called ball seems to roll along the surface of 
the ground or of some uhject iicar the grou~id,  pursuing an 
irregular course, and eveiitunlly bursts with a noise like a 
pistol. It has never heen observed a t  a greater distance than 


